Proteome-wide identification of lysine succinylation in thermophilic and mesophilic bacteria.
Lysine succinylation, one of post-translational acylations conserved from eukaryotes to bacteria, plays regulatory roles in various cellular processes. However, much remains unknown about the general and specific characteristics of lysine succinylation among bacteria, and about its functions different from those of other acylations. In this study, we characterized lysine succinylation, a newly discovered widespread type of lysine acylation in five bacterial species with different characteristics such as optimal growth temperature and cell wall structure. This study is the first to demonstrate that succinylation is general phenomenon occurring not only in mesophiles but also in thermophiles. Mapping of succinylation sites on protein structures revealed that succinylation occurs at many lysine residues important for protein function. Comparison of the succinylation sites in the five bacterial species provides insights regarding common protein regulation mechanisms utilizing lysine succinylation. Many succinylation sites were conserved among five bacteria, especially between Geobacillus kaustophilus and Bacillus subtilis, some of which are functionally important sites. Furthermore, systematic comparison of the succinyl-proteome results and our previous propionyl-proteome results showed that the abundance of these two types of acylations is considerably different among the five bacteria investigated. Many succinylation and propionylation events were detected in G. kaustophilus, whereas Escherichia coli and B. subtilis exhibited high succinylation and low propionylation; low succinylation and high propionylation were identified in Thermus thermophilus, and low succinylation and propionylation were observed in Rhodothermus marinus. Comparison of the characteristics of lysine succinylation and lysine propionylation suggested these two types of acylation play different roles in cellular processes.